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SPECIFICATION 

[TITLE OF THE INVENTION] 

Solid-state image pickup device 

[Abstract] 

[Object] To downsize a solid-state image pickup device package 
so that when a solid-state image pickup device is incorporated 
in an endoscope or the like, the whole device is not increased 
in size. 

[Solution Means] A solid-state image pickup device comprises: 
a base member provided with a base-side connecting portion on 
its side surface; solid-state image pickup element chip which 
has an image area and a chip-side connecting portion on its 
front surface and is overlapped and fitted to the front surface 
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of the base member; connecting members for connecting the 
solid-state image pickup element chip-side connecting portion 
with the base-side connecting member; transparent plastic for 
covering the image area; cover glass which is provided on the 
transparent plastic and whose surface is larger than the 
outward form of the base member provided in parallel with the 
front surface of the solid-state image element chip; and a 
sealing resin for covering the connecting members, formed on 
the rear surface of the cover glass and on the side surfaces 
of the base member, the solid-state image pickup element chip, 
and the transparent plastic. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A solid-state image pickup device comprising: a base 
member provided with a base-side connecting portion on its side 
surface; a solid-state image pickup element chip which has an 
image area and. a chip-side connecting portion on its front 
surface and is overlapped and fitted to the front surface of 
said base member; connecting members for connecting said 
solid-state image pickup element chip-side connecting portion 
with said base-side connecting member; transparent plastic for 
covering said image area; cover glass which is provided on said 
transparent plastic and whose surface is larger than the 
outward form of said base member provided in parallel with the 



-2- 



front surface of said solid-state image element chip; and a 
sealing resin for covering said connecting member, formed on 
the rear surface of said cover glass and on the side surfaces 
of said base member, said solid-state image pickup element chip, 
and said transparent plastic. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of the Invention] The present invention relates to a 
solid-state image pickup device and, in particular, a 
small-sized solid-state image pickup device. 
[0002] 

[PriorArts] Priorly, solid-state image pickup devices include 
a solid-state image pickup device such as that proposed in 
Japanese Unexamined Patent Publication No. Sho-60-62279 . As 
this solid-state image pickup device, a solid-state image 
pickup element chip is fixedly fitted on an enclosed body 
structure of, for example, ceramic, an opening portion of this 
enclosed body structure is blocked with a translucent flat 
plate (cover glass) , and a translucent resin is filled between 
the chip and cover glass. 
[0003] 

[Themes to be Solved by the Invention] However, the solid- 
state image pickup device of Japanese Unexamined Patent 
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Publication No. Sho-60-62279 has a problem such that the whole 
device is increased in size because the enclosed body structure 
exists. In particular, this is inconvenient for a solid-state 
image pickup device for which being microminiature in size is 
demanded, such as a solid-state image pickup device to be 
incorporated into an endoscope front-end portion. The present 
invention has been made in view of the above problems and an 
object thereof is to provide a solid-state image pickup device 
whose package has been downsized. 
[0004] 

[Means for Solving Themes] 

A solid-state image pickup device comprises: a base member 
provided with a base-side connecting portion on its side 
surface; a solid-state image pickup element chip which has an 
image area and a chip-side connecting portion on its front 
surface and is overlapped and fitted to the front surface of 
the base member; connecting members for connecting the 
solid-state image pickup element chip-side connecting portion 
with the base-side connecting member; transparent plastic for 
covering the image area; cover glass which is provided on the 
transparent plastic and whose surface is larger than the 
outward form of the base member provided in parallel with the 
front surface of the solid-state image element chip; and a 



-4- 



sealing resin for covering the connecting members, formed on 
the rear surface of the cover glass and on the side surfaces 
of the base member, the solid-state image pickup element chip, 
and the transparent plastic. 

[0005] A solid-state image pickup device of the present 
invention comprises a base member provided with a base-side 
connecting portion on its side surface, and a solid-state image 
pickup element chip which has an image area and a chip-side 
connecting portion on its front surface and is overlapped and 
fitted to the front surface of the base member, and by 
connecting the solid-state image pickup element chip-side 
connecting portion with the base-side connecting member via 
a connecting member, the size of a part composed of the 
base-side connecting portion, connecting member, and chip- 
side connecting portion when being viewed from its front side 
is reduced. 

[0006] Moreover, the above-mentioned solid-state image pickup 
device comprises a transparent plastic for covering the image 
area, and cover glass which is provided on the transparent 
plastic and whose surface is larger than the outward form of 
the base member provided in parallel with the front surface 
of the solid-state image element chip, and by covering the 
connecting members with a sealing resin formed on the rear 
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surface of the cover glass and on the side surfaces of the base 
member, the solid-state image pickup element chip, and the 
transparent plastic, no external force from the front side is 
directly applied to the sealing resin, and moreover, since the 
transparent plastic and sealing resin are both plastic, 
coefficients of thermal expansion thereof become roughly 
equal. 
[0007] 

[Embodiment] Fig. 2 is a sectional view of an endoscope 
front-end portion having a solid-state image pickup device 
built-in. A front-end portion 11 of an inserting portion of 
an endoscope 10 has a front-end component body 12, and this 
body 12 is perforated with a first attaching hole 13 and a second 
attaching hole 14. The first attaching hole is formed in an 
eccentric manner to the center axis of the front-end component 
body 12. In this first attaching hole 13, a lens frame 17 with 
an aperture stop holding a cover glass lens 15 and a partial 
lens system 16 of an object lens inside is inserted and fixedly 
fitted. Furthermore, in the attaching hole 13, an object lens 
18 is also inserted from the rearward. In the attaching hole 
13 at the rearward of this lens 18, a solid-state image pickup 
device frame 21 with a solid-state image pickup device 20, etc. , 
fixed is inserted and fixed. 
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[0008] As this solid-state image pickup device 20, a 
solid-state image pickup element chip 23 is fixed on an epoxy 
resin base mixed with glass fibers. On this chip 23, an image 
area having a predetermined area and a chip-side bonding pad 
are formed. On the other hand, in the base 22, lead feet 26 
are formed, in a manner penetrating through the base 22 and 
protruding to both sides, at an approximately identical height 
to the upper surface of the chip 23. The bonding pad and the 
lead feet 26 are connected by bonding wires 27. In addition, 
on the image area, a first cover glass 28 is cemented, and 
moreover, on the first cover glass 28, a second cover glass 
29 is overlapped and cemented so as to cover the bonding 
portions by the bonding wires 27 . Herein, the first and second 
cover glass 28 and 29 may not be of glass but transparent plastic 
sheets such as optical plastics . However, it is necessary that 
flatness and parallelism of both surfaces thereof are formed 
with accuracy. 

[0009] To the rear surface of the base 22 of the solid-state 
image pickup device 20 constructed as such, a circuit board 
33 is connected and fixed by, for example, soldering the lead 
feet 26 of the solid-state image pickup device 20. On this 
substrate 33, an electronic component 34 such as an IC is also 
mounted. In Fig. 2, this is mounted by a chip-on-board 
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technique. In addition, signal lines 35 are also connected 
to the substrate 33, andjthe electronic component 34 is sealed 
with a sealing resin 36. 

[0010] This assembly of the solid-state image pickup device 
20 and circuit board 33, etc., is inserted until an incident 
surface of the second cover glass 29 is brought into contact 
against a forward contact surface of the solid-state image 
pickup device frame 21, and is fixed by a reinforcing resin 
37 or the like. 

[0011] On the other hand, the second attaching hole 14 is formed 
falcate-shaped around the first attaching hole 13, and in the 
same, a large number of light guide fibers 38 are inserted and 
fixed. An illuminating light from a light source unit 

(unillustrated) is made incident through the other end of the 
light guide fibers 38, while a light flux emitted from one end 
illuminates an observing part. 

[0012] Hereinafter, a first embodiment of the present invention 
will be described in detail based on Fig. 1. In a solid-state 
image pickup device to be built into an endoscope front-end 
portion or the like as described above, a solid-state image 
pickup device 60 of the first embodiment is formed by fixedly 
fitting a solid-state image pickup element chip 62 onto a 
ceramic base 61, and from the side surface toward the rear 
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surface of this base 61, formed is a conductive portion 63, 
which is made of a metal plating and is a base 61-side connecting 
portion. Lead feet 64 are implanted on the rear surface of 
the base 61 so as to be connected to the respective conductive 
portions 63, and the conductive portion 63 on the side surface 
of the base 61 and a bonding pad, which is a solid-state image 
pickup element chip 62-side connecting portion, are connected 
by a bonding wire 65. 

[0013] To an image area of the above-described solid-state 
image pickup element chip 62, transparent plastic 66 made of 
a material such as optical plastic is cemented, and on the 
transparent plastic 66, a cover glass 67 is cemented. This 
cover glass 67 is formed to become larger than the outward form 
of the base 61, and a sealing resin 68 is filled from a lower 
surface of the cover glass 67 so as to seal the bonding portions . 
[0014] According to this first embodiment, the conductive 
portion 63 on the side surface of the base 61, which is a base 
61-side connecting portion, is connected by the bonding wire 
65 of a connecting member, and the connecting portion 63 is 
connected to the lead foot 64, which is implanted on the rear 
surface of the base 61 and extended rearward. Accordingly, 
an effect is provided, such that the size of a part composed 
of the base-side connecting portion, connecting member, and 
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chip-side connecting portion when being viewed from its front 
side can be made smaller than that when the bonding wire 65 
is connected to an upper surface of the base 61. 
[0015] In addition, since the cover glass covers the front side 
of the sealing resin, no external force from the front side 
is directly applied to the sealing resin, therefore, sealing 
by the sealing resin is not impaired. Furthermore, since the 
transparent plastic and sealing resin are both plastic and 
coefficients of thermal expansion thereof are roughly equal, 
a part composed of the transparent plastic and sealing resin 
hardly produces a deterioration in sealing such as peeling at 
the boundary part caused by a difference in the coefficients 
of thermal expansion and thus can maintain sealing performance 
at a high level. 

[0016] However, in the present invention, without limitation 
to the above-described embodiment, various modifications can 
be considered. The transparent plastic 66 may be an infrared 
cut filter, and the cover glass 67 may employ a moire removing 
filter or an infrared cut filter. 

[0017] 

[Effects of the Invention] As described above, in the present 
invention, since the front surface of the solid-state image 
pickup element chip and the side surface of the base member 
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are connected via the connecting member, downsizing of a 
solid-state image pickup device can be realized. In addition, 
the transparent plastic is cemented on the* image area of the 
solid-state image pickup element chip, and thereon the cover 
glass formed to become larger than the outward form of the base 
61 is cemented. Moreover, since the sealing resin has been 
filled from the lower surface of the cover glass so as to seal 
the connecting portions, a solid-state image pickup device 
having a high sealing performance can be obtained. 
[BRIEF -DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A sectional view of a solid-state image pickup device 
according to the first embodiment of the present invention. 
[Fig. 2]. A sectional view for explaining an endoscope front-end 
portion having a solid-state image pickup device built-in. 
[Description of Symbols] 

20, 60 Solid-state image pickup device 

22, 61 Base 

23, 62 Solid-state image pickup element chip 

66 Transparent plastic 

67 Cover glass 

32, 68 Sealing resin 
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